A novel MyD88 inhibitor LM9 prevents atherosclerosis by regulating inflammatory responses and oxidative stress in macrophages.
Development of atherosclerosis involves chronic and sustained inflammation and oxidative stress. Recent studies have linked atherosclerosis to the innate immune system. Genetic deficiency in myeloid differentiation primary-response protein 88 (MyD88) protects against the development and progression of atherosclerosis. However, it is unknown if pharmacological inhibition of MyD88 is able to be a therapeutic strategy for this disease. In this study, we evaluated the effect of a newly synthesized small-molecule inhibitor of MyD88, LM9, in an ApoE-/- mouse model of atherosclerosis. Our results showed that the major source of MyD88 in atherosclerotic lesions is infiltrated macrophage. Treatment of HFD-fed ApoE-/- mice with LM9 significantly attenuated the pathogenesis of atherosclerosis, accompanied with reduced vascular inflammatory responses and oxidative stress. These effects were achieved without changes to serum lipid levels. We further showed that LM9 inhibited oxidized-lipoprotein induced foam cell formation through suppression of MyD88 and inflammatory pathway in macrophages. Additionally, either LM9 treatment or MyD88 knockdown prevented ox-LDL-induced oxidative stress in macrophages. This study highlights the translational role of MyD88 as a therapeutic target and identifies the MyD88 inhibitor LM9 as a new candidate for the treatment of atherosclerosis.